Industrial control help Notes 

• Modeling sheet (modeling of RLC circuits and differential equations) 

• (if you have time) Revise the presentation of Laplace transform 

• Book: "Fundamentals of instrumentation and process control " 

■ What is process control? 

Answer: Page 2 section 1.2 Process control 2 nd paragraph with drawing figure 1.2 or figure 1.4 

■ Give an example of a process control? 

Answer: draw figure 1.5 with system description in the same page section Example 1.1 

■ What is the difference between controlled and manipulated variables? 

Answer: Page 4 3 rd paragraph 

■ What is the difference between set point, error signal, and correction signal? 

Answer: Page 4 ,5 

Set point is the desired value of the output parameter or variable being mon- 
itored by a sensor. Any deviation from this value will generate an error signal. 

An error signal is the difference between the set point and the amplitude of 
the measured variable. 

A correction signal is the signal used to control power to the actuator to set 
the level of the input variable. 

■ What is the difference between Precision, Reproducibility, Sensitivity, Offset, Drift and 
Hysteresis ? 

Answer: Page 11 

■ What is the difference between resolution, Repeatability and Linearity ? 

Answer: Page 12 

• Smart sensors presentation (Most of it required) 

Slides (3, 4, 5, 7,10,11,13 - 21, 23 - 27, 35 - 38, 40) 

If you have time: slides (39 - 47) 


System types 


Different kinds of system may be understood as 

1. Abstract and physical systems 

2. Deterministic and probabilistic systems 

3. Open and closed systems 

4. Static and dynamic systems 

5. Linear and nonlinear systems 

6. Analog and digital systems 

7. SISO and MIMO systems 

8. Lumped and distributed Parameter System 

9. User-machines system. 

If asked for description: 

Abstract and physical systems 

An abstract or conceptual system is an orderly arrangement of interdependent ideas or constructs, 
which may or may not have any counterpart in the real world. 

On the other hand, physical systems are generally concrete operational systems made up of people, 
materials, machines, energy and other physical things; Physical systems are more than conceptual 
constructs. 

Deterministic and Probabilistic Systems 

A deterministic system is one in which the occurrence of all events is known with certainty. A 
probabilistic system is one in which the occurrence of events cannot be perfectly predicted. Though 
the behavior of such a system can be described in terms of probability, a certain degree of error is 
always attached to the prediction of the behavior of the system. 

Open and Closed Systems 

An open system is one that interacts with its environment and thus exchanges information, 
material, or energy with the environment, including random and undefined inputs. Open systems 
are adaptive in nature, as they tend to react with the environment in such a way, so as to favor their 
continued existence. Such systems are 'self-organizing', in the sense that they change their 
organization in response to changing conditions. 

A closed system is one, which does not interact with its environment. Such systems in business 
world, are rare, but relatively closed systems are common. Thus, the systems that are relatively 
isolated from the environment but not completely closed, are termed closed system. 

Static systems 

It is a system in which output at any instant of time depends on input sample at the same time. 
Dynamic systems: 




It is a system in which output at any instant of time depends on input sample at the same time as 
well as at other times. 

Linear Control Systems 

In order to understand the linear control system, we should know the principle of superposition. 

The principle of superposition theorem includes two the important properties and they are 
explained below: Homogeneity : A system is said to be homogeneous, if we multiply input with 
some constant 'A' then output will also be multiplied by the same value of constant (i.e. 

A). Additivity: Suppose we have a system 'S' and we are giving the input to this system as 'al' for 
the first time and we are getting output as 'bl' corresponding to input 'al'. On second time we are 
giving input 'a2' and correspond to this we are getting output as 'b2'. Now suppose this time we 
giving input as summation of the previous inputs ( i.e. al + a2 ) and corresponding to this input 
suppose we are getting output as (bl + b2) then we can say that system 'S' is following the property 
of additivity. Now we are able to define the linear control systems as those types of control 
systems which follow the principle of homogeneity and additivity. 

Non-linear Systems 

We can simply define non linear control system as all those system which do not follow the principle 
of homogeneity. In practical life all the systems are non-linear system. 

Analog or Continuous System 

In these types of control system we have continuous signal as the input to the system. These signals 
are the continuous function of time. We may have various sources of continuous input signal like 
sinusoidal type signal input source, square type of signal input source, signal may be in the form of 
continuous triangle etc. 

Digital or Discrete System 

In these types of control system we have discrete signal (or signal may be in the form of pulse) as 
the input to the system. These signals have the discrete interval of time. We can convert various 
sources of continuous input signal like sinusoidal type signal input source, square type of signal 
input source etc into discrete form using the switch. 

Single Input Single Output Systems 

These are also known as SISO type of system. In this the system has single input for single output. 
Various example of this kind of system may include temperature control, position control system 
etc. 

Multiple Input Multiple Output Systems 


These are also known as MIMO type of system. In this the system has multiple outputs for multiple 
inputs. Various example of this kind of system may include PLC type system etc. 




Lumped Parameter System 

In these types of control systems the various active (resistor) and passive parameters 
(like inductor and capacitor) are assumed to be concentrated at a point and that's why these are 
called lumped parameter type of system. Analysis of such type of system is very easy which includes 
differential equations. 

Distributed Parameter System 

In these types of control systems the various active (resistor) and passive parameters (like inductor 
and capacitor) are assumed to be distributed uniformly along the length and that's why these are 
called distributed parameter type of system. Analysis of such type of system is slightly difficult 
which includes partial differential equations. 

User Machine Systems 


Most of the physical systems are user-machine (or human -machines) systems It is difficult to think 
of a system composed only of people who do not utilize equipment of some kind to achieve their 
goals. In user-machine systems, both, i.e. human as well as machine perform some activities in the 
accomplishment of a goal (e.g. decision-making). The machine elements (may be computer 
hardware and software) are relatively closed and deterministic, whereas the human elements of the 
system are open and probabilistic. 



